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Abstracts. The Hydrometeorological Service of Ukraine has wutaden efforts for putting in
operation of modern technologies for hydrometeaickl measurement, first of all, automated
measurement stations. The target state programdaiatetechnical re-equipment of the
Hydrometeorological Service with modern technoledias been implemented in the country for
10 years. The organization of the development amalementation of this program as well as
obtained results obtained are considered in thielartThe special attention is paid to the
problematic issues that arose in the course ofwibi%, in particular, achievements and gaps in
the results.
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1. Introduction.

Improving the quality of hydrometeorological infoation, forecasting and servicing the sectors
of economy and population requires a technical aghgrof the network of observation through
the automation of measurements. The Hydrometedoab&ervice of Ukraine has undertaken
efforts for putting in operation of modern techrgés for measurement, first of all, the
automated measurement stations. The work in tleia has been started in the middle of 1990s,
it is continuing now and it will be continued inetmext years. A number of results related to
experiences of organization of elaboration, productputting in operation and exploitation of
mentioned equipments in the Ukrainian Hydrometemgichl Service have been obtained. These
results were summarized as the researches whiclke warried out by the Ukrainian
Hydrometeorological Institute.

2. The aim of this article is presenting the experience of the Hydrometegiocld Service of
Ukraine in the area of organization of work of amn&tion of network of hydrometeorological
measurements.

The special attention is paid to the problemascés we met on this difficult path. Besides, the
measures which were undertaken by the Hydrometegioall Service to overcome the
mentioned issues are considered in the paper.

3. Used methodology and data.
The study is based on results of analysis of:
 the implementation of programs of technological elepment of the
Hydrometeorological Service of Ukraine which weegried out during the period from
the middle of 1990’s;
. the experience of introducing and maintenance ofleno equipment on observation
networks of the Hydrometeorological Service

4, Resaults.

4.1. Why and how it all began.



The Hydrometeorological Service of Ukraine faceprablems of the equipping of observation
networks with modern means of hydrometeorologicabsuring from the first years after its
establishing in 1992.

There were the following issues:

» the most of existing technical means of measuremverg developed in 1960-1970s. The
automated stations, remote sensors technologies pvactically absent. More than half
of the devices were physically and morally obsotatd demanded their change;

» organizations and manufactures of hydrometeoroddgiquipments were located outside
Ukraine, mainly in Russia;

* it was necessary to solve the problem of technieaéquipment under conditions of
insufficient budget financing.

In this situation, it was very important to develapd adopt a long-term strategy for the
development of the Hydrometeorological Service Wwishould include the issue of technical re-
equipment of observation networks. The StrategyDeleloping the Hydrometeorological
Service of Ukraine for ten years period was elateardy the State Committee of Ukraine for
Hydrometeorology in 1993. In the area of technalabdevelopment the Strategy provided with
a number of measures aimed at: 1) establishing kraible the Industry of producing the
hydrometeorological instrumentation and equipmeB)sequipping the observation networks
with the automated technical systems and techmsyastems for a remote reception of
information; 3) strengthening a capacity-buildinf personal which will operate with new
technologies.

During the development of this strategy, the follogvfactors were taken into account: 1) the
presence of a developed industrial complex in Wiaawhich had a rich experience of work for
economy and defense needs; 2) the presence oficagmiscientific potential in the scientific
and educational institutions of Ukraine; 3) theealz® of necessary funds in the budget of the
Hydrometeorological Service for a purchase therteldygies abroad.

Taking into account the real economic situationthe country, the available scientific and
production potential of Ukraine, the program foauspproach was chosen as the main direction
of technical and technological development of thierdihian Hydrometeorological Service,
based on the development and implementation oétadgscientific and technical programs. This
approach was implemented within the framework o ®tate Program for Scientific and
Technical Re-equipment of the Hydrometeorologicbs€ving System and the Basic Network
for Observations of Environmental Pollution (“Metelmgy” Program). This Program was
adopted by the decree of the Cabinet of Ministérilkraine in 1996 for five years and was
prolonged by the decree of the Cabinet of Ministdrilkraine in 2001 for next five years. The
total period of Program's implementation was 190652

Tasks on the technical re-engineering of the Hydtamrological Service were also included in
a number of others state and sectoral programgaiiticular, the Climate Program of Ukraine,
the Program of Informatization of Ukraine, the Reag for the Improvement of the System for
the Prevention of River's Floods, etc.

In a sense, the task was to make a technical rémo]uhe ultimate result of which was to create
in Ukraine a high-tech branch of industry - thedtometeorological instrumentation. It was
assumed that the developed technologies would && st only in Ukraine but also would be
exported abroad.



More than forty modern automatic technical compgexestruments and equipment for

meteorological, hydrological and hydrochemical obatons were designed by the Ukrainian

producers in the frame of these programs. Thenteahcharacteristics of these instruments and
equipments met the requirements of the World Metegical Organization to the measurement
accuracy, and their prices were lower on 15 - 20fntprices of corresponding foreign

analogues.

Thus, the automated meteorological stations wesegded and manufactured for measurements:
at the aviation meteorological stations (AMAS-Adia-AMAS- Avia-2); at ground-based
meteorological stations (AMS-S1, AMS-S2); on sed aver vessels (AMS-S).

Besides, the Ukrainian producers designed and raatured the automated hydrological station
(SAH) which also measures meteorological parametis air temperature and precipitation.

At present, the Hydrometeorological Service of litlkeaoperates 12 automated meteorological
ground-based network stations, 23 automated awmiatieteorological stations and 43 automated
hydrological stations, which measure meteorologgaameters. Besides, Ukrainian producers
developed the modern separate sensors of:. air, aswll water temperature, wind speed,
atmospheric pressure, meteorological range of ilitgibamount and intensity of precipitation,
water level in the river and lake, etc. These sensan function in a composition of automated
stations as well as independently.

In addition, the Hydrometeorological Service opessutomated stations of foreign production:
» the automated aviation meteorological station ifsgttp in the Boryspil International
Airport) and automated hydrological stations thedoced by the “Vaisala oy”
(Finland).
+ the KRAMS automated aviation meteorological stagigmroduced by Russia with
meteorological sensors produced by the “Vaisal(sgtting up in four airports);
» the automated hydrological station produced bg aisal oy”;

In the process of automation of meteorological olzg@ns, several stages can be divided: 1) the
development and approval by the Ukrainian Governimeh the Programs aimed the
technological re-equipment of the Hydrometeorolabi€ervice; 2) developing the technical
requirements to instruments and equipment as wdh@calendar plans of their development; 3)
the choice of performers of works on the developmerd production of new devices and
equipment; 4) designing and producing new teclgiek) 5) putting in operation and operation
of new devices and equipment.

In the process of implementing each stage of tlogr@m had to face the difficulties, and seek
solutions to overcome them. Some difficulties hdez=n due to the lack of experience in
organizing such a large-scale production of hydtemmlogical technologies, but a number of
problems were of a systemic nature and lay beybadstope of possibility of their solved by
participants involved in the implementation of mearms. These issues will be considered below.

4.2. The stage of development and approval by the Government of Programs related to the
technical re-equipment of the Hydrometeorological Service.

This stage required considerable effort from thedddyneteorological Service in order to
persuade the Government of the country that ietersary to invest the significant budget funds
in the development and production of Ukrainian loydeteorological instruments and



equipment. The Hydrometeorological Service, togethigh the Ministry of Industry, sent a
number of letters to the President of Ukraine, Finene Minister of Ukraine with requests to
invest in the creation of the native branch of loydeteorological instruments making. A number
of interagency meetings were also organized. Dutlrege meetings the representatives of the
government bodies were got the detailed informagibaut the urgency of re-equipment of the
Hydrometeorological Service and the available opputies of Ukrainian institutions and
enterprises to elaborate and produce the hydrommtgical instruments and equipment.

The Hydrometeorological Service together with pt&#ndevelopers and manufacturers of
technologies studied in detail the needs of théesyf hydrometeorological observation and
forecasting in modern technologies, the technidaracteristics of foreign instruments and
equipments, and made a feasibility study of thétditate program. It has been shown that the
manufacture of devices and equipment in Ukrainéamist the state budget 15-20% less than the
purchase of similar devices and equipment abroadid®s, elaborated new technologies can be
exported abroad that can be the source of receéfptaign currency funds to the state budget of
the country.

Only then was the Government's permission to devéthe draft of the State Program for
Scientific and Technical Re-equipment of the Hydetaorological Observing System and the
Basic Network for Observations of Environmentall&adn, which was approved by the Cabinet
of Ministers of Ukraine in 1996. In general, it ko years to develop and approve the Program.

During 1997-1998, the Hydrometeorological Servitso adeveloped the Climate Program of
Ukraine as well as some sections into other StedgrBms. These programs also provided for
developing and manufacturing technologies of meagurdata processing, forecasting and
warnings. The Programs were adopted by the resakitf the Government of Ukraine.

4.3. Stage of developing technical requirements to instruments and equipment and calendar
plans of their development.
The following factors were taken into account witgveloping the technical requirements for
devices and equipment:
e the WMO and ICAO recommendations on the accuracy nuéasurement of
meteorological values;
» the technical characteristics of devices and eqeigndeveloped by the well-known
manufacturers of hydrometeorological equipment;
« the needs of providing a reliable transmission disesvation data from the
meteorological network to national and regional theaforecasting centers;
» the features of practical operation of technologredifferent natural conditions of
Ukraine;
« the wishes of the employees of the HydrometeorcddgService to ensure the
convenience of working with devices and equipment;
» the ability to make advanced changes to the haelaad software of equipments in the
process of their exploitation.

At this stage, it was also very important to dragvthe clear calendar plans for developing
prototype devices. The plans had to take into atcneeds of the Hydrometeorological Service
in the fastest retrofitting of the observation netke on the one hand, and it to be closely linked
to the total and annual amounts of funding foredeenvork on the other hand. This stage was
one of the most complex and responsible as it reduithe specialists of the

Hydrometeorological Service of Ukraine to studyamge volume of special literatures and



experiences of others Hydrometeorological Servinesrder to articulate the exact equipment
requirements.

4.4. Stage of selection of producers of technologies.

The selection of performers of work on the manufeebf devices and equipments was carried
out on a competitive basis. In accordance withitkeainian legislation, price proposals from the
manufacturers were the main criterion of tendercedore in a case of fulfilment of other
technical requirements for the equipment.

At this stage, should be taken into account thetfeat under complicated economic conditions
in the country, the enterprises that did not héneappropriate qualifications often took part in
tenders to obtain orders for the production of popgnt. They offered a deliberately low cost of
work. This required a preparation of tender docotie#on to indicate not only the technical
requirements for the equipment, but also the reguénts for the manufacturer, in particular, the
availability of his experience of work, productidacilities and equipment, etc. As time has
shown, these precautionary measures have madssibpmto significantly reduce the possibility
of errors in the choice of equipment producers fodtanately, it was not possible to completely
avoid errors in the choice of developers. In sua$es, the contracts for works were interrupted
and holding of new tenders were organized. Of agutisis increased the cost of developing
prototype devices and delayed the start of theialseroduction.

4.5. Sage of development and production of technologies.

Of course, this was the most responsible stagleeoémtire cycle of work. This stage required the
closely cooperation and significant joint efforts the parts of customer and performer of works
to overcome problems that arose throughout theogeof works on the development and
manufacture of equipment. The problematic issuasveationally can be divided into the
following groups: 1) organizational; 2) technolagliand 3) financial.

Organizational issueswere mainly related to the organization of work ithe
Hydrometeorological Service for: 1) planning andtcolling the elaboration of devices and
equipment; 2) testing devices and equipment onreagen networks; 3) obtaining a certificate
of permission for their use in the work, 4) th&aduction of new technologies into operation;
5) developing guides, manuals, others regulatiomuals to use new technologies in the
practical activity; 6) training specialists to woskth new technologies.

In order to organize and control the implementatbthis work a number of orders were issued
by the Hydrometeorological Service. These ordegsileged the interactions between consumer
and developers, the rules for accepting work resa$t well as the rules of introducing new
technologies in operation.

Technological issuesoncerned mainly developers and manufacturersuwpetents. Despite the
fact that virtually all of them had experience Iire tdevelopment and manufacture of electronic
equipment, the area of development of hydrometegrcdl instrumentations was unfamiliar for
them. Practically, every month there were workingetmgs of customer and developers of
equipment dedicated to: 1) the consideration dofestd works; 2) the specification of some
requirements for the hardware and software of teahsystems and devices; 3) the discussions
of developer proposals to improve the technicalrattaristics of devices. In some cases,
developers proposed to make changes to the equipspegifications, in particular, it was
concerned sensors for precipitation measuring. ktinfiately, there were several cases when the
customer was forced to terminate the contractuldtiomship with the developers, as the




developers was unable to offer effective techngmlitions, and the development entered to a
"deadlock".

Unfortunately, financial issues have a negativeectffon the technical re-equipment of the
Hydrometeorological Service during all years ofg?eons implementation. It is safe to say, that
this problem has become a "chronic disease". Tate $rrograms of Technical Re-equipment of
the Hydrometeorological Service mentioned aboveisaged two types of investments: 1)
investment in the development of prototype techgiel® and 2) capital assets costs for the
procurement of developed technologies that wereptadofor implementation in practical
operation. Unfortunately, during the period of iemplentation of programs, the first part of
expenditures was financed only in the amount tithhdt exceed 40% of the planned financing.
The capital assets costs did not stand out atlmlladdition, funding the elaboration of
technologies was uneven during the period of yEae. basic funding has been allocated in the
last quarter of year.

It complicated the work of both the customer andgeers, caused delays, and sometimes
ruining of terms of technologies development. Tioiced the Hydrometeorological Service to
take measures aimed at minimizing negative consegseof such situation. In particular, the
following measures were taken:

« priorities in elaborating technologies were estdidd. Priorities have taken into account
immediate needs of the Hydrometeorological Seringagroviding information, forecasts
and warnings to authorities, sectors of the natienanomy and population;

» first of all, developing aviation meteorologicakkmologies was financed. Two main
factors predetermined such approach. The firsbfagas the need to ensure the safety of
flights of civil aircraft. The technical equipmeot aviation meteorological stations was
very far from present needs of civil aviation;

« the opportunity to raise funds made by aviation ensilogical organizations for
meteorological servicing the civil aviation for thdevelopment and subsequent
procurement of technologies was the second falitehould be noted that civil aviation
has been and remains the main source of additiinahcing for needs of the
Hydrometeorological Service. Moreover, very oftemlyo aviation meteorological
organizations have the capital assets costs tdasecthe developed equipment;

» developing the automated meteorological stationghe basic observation network was
attributed to the priority of the next level. It svaupposed to start equipping a network of
observations in regions where dangerous weathengohena are often observed, in
particular, in the Ukrainian Carpathians;

* among other priority directions of re-equipmenisipossible to note the elaboration of
technical complexes for upper - air observatioth amtomated hydrological stations

Thanks to the measures taken, already three ydtas the start of the State Program of
Technical Re-equipment, the network of hydrometiegioal observations began to be equipped
with domestic technical means of hydrometeoroldgiteasurements. The Government of
Ukraine saw that the scientific institutions andeeprises of the country managed to lay the
foundation for a high-tech branch of hydrometeagadal instrumentation. At the suggestion of
the Hydrometeorological Service, which was suppbrtgy the Ministry of Industry, the
Government of Ukraine decided to extend the Progi@nanother five years, until 2005. Thus,
for 10 years it was possible to equip the Hydrometiegical Service with modern domestic
technologies of meteorological observations, asratmeteorological observations, upper-air
observations, hydrological observations, some kofdsr and water pollution observations.



4.6. Sage of putting in operation new technologies.

The important steps of this stage was to orgatiieeptoper testing of the developed technique
which meets the requirements of national legistatim the area of metrology and
standardization; obtaining permissions (state fogates) for their use, as well as training of
personnel of the Hydrometeorological Service forkvan new technologies.

In order to ensure proper testing of devices andpegent, the phase of introduction of new

technologies into practical working was precedga Iphase of their experimental exploitation,
which lasted from two up to six months dependngiechnology types and results of testing.
During the period of experimental exploitation, &t in the hardware and software part of the
equipment were identified and eliminated; accordiogthe wishes of specialists of the

hydrometeorological service, changes to the sys$tenprocessing, storing and presenting data
and were made. The considerable attention wastpaathecking the work of systems of real-

time data transmission from automated stations He tenters of hydrometeorological

forecasting. It should be noted that those or oshertcomings in the work of new devices and
equipment were detected in more than 50% of ca&esong the revealed shortcomings,

deficiencies in the work of individual sensors faied - about 65% of all cases.

The deficiencies found in the operation of the desiand equipment in most cases were
promptly eliminated by the manufacturers of theipauent in accordance with the test results
and recommendations of the equipment users. Howetlmre were cases when the
manufacturer, in order to fulfill the customer'squgements, had to make changes to the
principle of the operation of sensors, for examplecipitation measuring sensor. This delayed
the introduction of new appliances and equipmenpriactical use, sometimes up to 9 - 12
months.

During this stage the engineers, technicians arserebrs of the Hydrometeorological Service
were also learned to work with new equipment. Tirgnwas carried out according to the
regional principle: in Kyiv for staff from the ohsation network of the northern and central
parts of Ukraine, in Lviv - from the western pantKharkiv - from the eastern part and in Odesa
- from the southern part of the country. The cuitiens included a lecture course on theoretical
issues of the use of modern hydrometeorologicalsoreanent technologies and practical work
with new devices and equipment.

4.7. Achievements and gaps of the Program of technical re-equipment of the
Hydrometeorological Service.
We can indicate the following principal Prograntsiavements:

* in Ukraine were mastered the development and ptamuof high-tech technologies,
namely, hydrometeorological sensors, devices, ieahsystems and equipment;

e equipping observation networks with Ukrainian hydeteorological equipment, which
allowed to improve the quality of hydrometeorol@aiobservations, forecasting and
servicing;

» raise the professional level of the employeehefHydrometeorological Service, which
enabled them to work with modern technologies.

No doubt, the experience of exploitation of thesehhologies showed the efficiency of their
operation for different purposes: meteorologicalviseng of a civil aviation; forecasting and
warning weather-related hazards and so on.



At the same time, as a result of the implementatibthe Program failed to solve two of the
most important tasks of the Program:

» create in Ukraine a powerful branch of hydrometimical instrumentation, which
would not only meet the needs of the National Hyateorological Service, but also
export its products abroad;

* replace 60-70% of devices and equipment of the éiyeéteorological Service with
modern measuring technologies.

The experience of implementing the Program, as aglthe experience of a number of other
countries that have gone this way, have shownstineth Programs require a strong state support,
namely, the state investments in this area. Howeawe difficult economic situation in the
country, did not allow to allocate the necessafymes of state investments in this branch. As it
was noted above, the part of the Program relatétdeidechnologies elaboration, was financed
only at 30%, and capital assets costs did notaiéoat all. In addition, the imperfect legislatio
on the development of small and medium-sized bsse® prevented manufactures of
technologies, take loans for production. Theseuonstances lead to the fact that a number of
aviation meteorological stations with significanhancial revenues from a civil aviation
purchase the automated meteorological stationsreign production.

4.8. Other current issues.

At the moment, Ukraine is taking steps to bringlétgislation closer to the European one. This
also applies to metrology and standardization ssu@ the new Ukrainian laws on
Standardization and on Metrology there is no cleanndary between legal obligations and
voluntary initiative. This creates the precondifidor different interpretations of the rules of the
law in the legislatively regulated sectors by basmentities on the one hand and representatives
of the state metrological supervision body on ttheeoone.

There was a problem of replacement or upgradindesfces and equipment developed within
the framework of the Program of technical re-equptm The works in this direction is carried
out, but they should be strengthened.

5. Conclusion.

The twenty years of experience showed that theegyafor the development of the domestic
industry of hydrometeorological instrumentation time country has met the need of the
Hydrometeorological Service and the ability of Ukran scientific and technical potential. The
experience has also shown that the radical modseroiz of all direction of activities of the
Hydrometeorological Service requires the significawestments from the state. Unfortunately,
the Program of technical re-equipment has not h@ewided with the necessary investments
failed, which greatly limited the effectivenesstio¢ results of its implementation.

At present, the Hydrometeorological Service is tlgvag the Strategy for the Development of
the Hydrometeorological Service of Ukraine until320 The technical re-equipment of the
system of observation, forecasting and maintenahasers will be a key part of the Strategy.
The Strategy provides for three areas of investratraction:

» from the state budget of the country for the impatation of the target state program;

» partly, at the expense of the main users of hydtearelogical information and products;

* aloan of international financial institutions undéate guarantees.



